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CHAPTER I  
INTRODUCTION
The d issem ination  of p la n t seeds by b ird s  was rep o rted  as e a r ly  
as  1749, when P e te r  Kalm noted th a t  b ird s  played an im portan t p a r t  in  
th e  d is t r ib u t io n  of red  cedar in  e a s te rn  North America (Benson, 1937; 
vo l I ,  p 303). McAtee (1947) l i s t e d  and annotated  94 papers in  th i s  
f i e l d .  These w ritin g s  cover tra n s p o r t  o f seeds by th re e  general 
methods: (1) e x te rn a l adhesion to  f e a th e r s ,  or in  mud on f e e t ,  (2)
seeds and f r u i t s ,  e sp e c ia lly  n u ts  and o th e r la rg e  f r u i t s ,  tran sp o rted  
fo r  s to ra g e , and (3) seeds ea ten  d i r e c t ly  as  food, o r taken  w ith  f n i i t .  
No paper in  McAtee's l i s t  suggested th a t  th e  n e s t-b u ild in g  process could 
account fo r  some seed d is t r ib u t io n .
In h is  comprehensive work on d is p e rsa l  o f p la n ts ,  R idley (1930) 
devoted more th an  130 pages to  d issem ination  by b i rd s .  A l i t t l e  more 
than  two of th e se  pages was devoted to  b i r d s ' n e a ts . A pparently th i s  i s  
the  only  pub lished  re p o r t  on work concerning seeds in  b i r d s ' n e s ts .
The purpose o f t h i s  study  was to  determ ine th e  presence and 
v a r ie ty  of v ia b le  seeds in  some n e s ts  o f s e le c te d  sp ec ie s  of b ird s  in  
Cleveland County, c e n tra l  Oklahoma.
CHAPTER I I
METHODS AND PROCEDURES
Eighty n e s ts  o f 24- species^ a l l  from Cleveland County, Oklahoma, 
were u t i l i z e d  in  th i s  study  (Table 2)» Nests th a t  had no t been sub jected  
to  co ld  weather befo re  c o lle c tin g  were s to red  in  a co ld  room a t  3° C or 
co ld er fo r  a t  l e a s t  th ree  days in  an attem pt to  break dormancy of any 
seeds p re sen t and to  induce flow ering  in  emergent p la n ts , A ll p a r ts  of 
each n e s t ,  w ith  th e  exception  o f h eav ie r s t e r i l e  m a te r ia l ,  were p lan ted  
in  p o ts  in  a greenhouse» Large seeds and f r u i t s  were removed and tre a te d  
separa te ly»  Before p la n tin g , the  rem aining n e s t m a te ria l was crumbled 
to  sm all p ieces in  a hand operated  co ffe e -g rin d e r w ith  g rind ing  su rfaces 
sep ara ted  enough to  avoid damaging seeds» The crushed m a te ria l was then 
sieved  through g r id  openings o f 4000 microns and 500 microns » The 
s iev in g  produced th re e  grades o f m a te r ia l:  coarse , medium, and f in e ,
which were p la n te d  sep a ra te ly . This grading o f m a te r ia l f a c i l i t a t e d  the  
p la n tin g  of very  sm all seeds a t  a dep th  shallow  enough to  perm it emer­
gence o f the  seed lin g s .
The p o ttin g  s o i l  used was a  sandy loam taken  from a Norman 
garden p lo t .  The s o i l  was au toclaved  a t  250° F overn igh t to  destro y  any 
seeds th a t  might be p re se n t, and was kept covered u n t i l  used.
P lanted  po ts  were su b ir r ig a te d  in  m etal t r a y s  fo r  sev e ra l weeks 
in  th e  p o ttin g -h o u se . As p la n ts  emerged and needed more l ig h t ,  the  po ts
3were moved in d iv ld iia lly  to  th e  greenhouse. Pots of n est m a te r ia l  th a t  
produced no p la n ts  were kept a t  l e a s t  30 days before  being d isca rd ed .
Some "damping o ff"  (a fungal in fe c t io n  o f th e  emerging seed lin g s) was 
encountered. In  a ttem pting  to  c o rre c t th i s  problem the su rface  of th e  
s o i l  in  th e  po ts  was kep t d r ie r ,  and in  some p o ts  a fu n g ic id e , Captan, 
was ap p lied  to  th e  su rface . A tten tio n  was given to  p reven tion  o f con­
tam ina tion  o f p o tt in g  s o i l ,  n e s t m a te r ia l ,  and p lan ted  p o ts  by seeds 
from sources o th e r than  the n e s ts .  Nests were kep t in  paper bags before  
p ro cess in g , and were then  s to red  in  screw-top ja r s  u n t i l  p la n te d . Newly 
p la n te d  p o ts  were kep t away from avenues of a c t iv i ty .
Because o f th e  lack  of complete keys to  p la n ts  in  th e  v e g e ta tiv e  
s t a t e ,  in d iv id u a l p la n ts  of many spec ies  were grown to  th e  flow ering  or 
f r u i t in g  s tage  fo r  id e n t i f ic a t io n .  One or two in d iv id u a l p la n ts  o f  an 
unknown sp ec ies  were u su a lly  tra n sp la n te d  to  sep ara te  p o ts  u n t i l  id e n t i ­
f ic a t io n  could be made. The fo llow ing  p u b lic a tio n s  were u se fu l a id s  in  
so lv ing  problems o f id e n t i f ic a t io n ,  e sp e c ia lly  in  the  absence o f flow ers: 
Buchholz (1954), Copple and Aldous (1932), Gates (194-1), H arrington and 
D u rre ll (1944), A. S. Hitchcock (1950), C. L. Hitchcock (1937), Launch- 
baugh (ca . 1966), and P h il l ip s  Petroleum  Company (1956). One specimen 
o f each spec ies  was deposited  in  th e  Bebb Herbarium a t  th e  U n iv e rs ity  of 
Oklahoma. % e c ia l  la b e ls  and numbers d is tin g u is h  these  specimens from 
o th e rs  c o lle c te d  by me.
CHAPTER I I I
PROBLEMS OF CONTAMINATION AND IDENTIFICATION
Steps taken  to  p reven t ccntam ination of p o tt in g  s o i l ,  n e s t
m a te ria lJ  and p lan ted  po ts  by s t r a y  seeds have been d iscussed  above.
The g re a te s t  r i s k  of contam ination ex is ted  a f te r  th e  p o ts  w ith  growing
p la n ts  were removed from the  p o tting -house  to  the  greenhouse p roper .
Contamination was p o ss ib le  from two sources : seeds from p la n ts  th a t  were
m aturing in  th e  greenhouse, and a irbo rne  seeds blown in to  th e  greenhouse
through the  v e n t i la to r s .  At one tim e sev e ra l po ts were ad jacen t to  a
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row o f p o tte d  Euphorbia supina th a t  was being  grown fo r  seed. The f r u i t  
of t h i s  Euphorbia possesses a  mechanism by which th e  seeds a re  fo rc ib ly  
e je c te d . Most o f th e  p o ts  in  th e  row n e a re s t the  Euphorbia, and some in  
th e  nex t row, rep ea ted ly  con tained  young p la n ts  o f Euphorbia . A ll of 
th e se  were removed and no t inc luded  in  th e  t o t a l s .  The Euphorbia th a t  
i s  l i s t e d  in  th e  appendix grew from a sm all p iece  o f in flo re scen ce  th a t  
was taken from a n e s t  and p la n te d  sep a ra te ly .
Another source o f contamina tio n  was Oxalis sp. th a t  grew as a 
weed in  some p a r ts  o f  th e  greenhouse. This p la n t occurred rep ea ted ly  in  
p o ts  con tain ing  only t r a n s p la n ts ,  and th e re fo re  presumably d id  no t come
S c ie n t i f ic  nom enclature o f p la n ts  follow s W ate rfa ll (1966), 
u n le ss  a u th o r ity  i s  given in  th e  te x t .
5from n e s t m a te r ia l.  For th i s  reason  a l l  o f the  O xalis vas d iscarded  and 
no t included in  th e  t o t a l s ,  except fo r  one p la n t th a t  germ inated from a 
p iece  o f in flo re sc en c e  th a t  vas taken  from a n e s t and p lan ted  s e p a ra te ly .
The p o s s ib i l i ty  o f contam ination by a irbo rne  seeds coming through 
th e  v e n t i la to r s  caused th e  most concern. One dandelion seed found on th e  
su rface  o f a p o t of s o i l  led  me to  question  vhether any dandelion seed 
vas from a n e s t .  Hbvever, c a re fu l examination o f  th e  da ta  fo r  th e  two 
spec ies  o f dandelion  in d ic a te d  th a t  few i f  any dandelions were from s tr a y  
seeds. The p a t te rn  of occurrence in  po ts was no t random, r a th e r  the  
p la n ts  tended to  groiç» in  p o ts  con tain ing  m a te r ia l from c e r ta in  n e s ts .
This was a lso  tru e  f o r  horseveed ( Conyza canadensis) , another p la n t  th a t  
i s  d issem inated Toy th e  wind. With th is  co n sid e ra tio n  in  mind, a l l  o f 
th e  dandelion and horseveed p la n ts  were included in  th e  t o t a l s .
Three woody p la n ts ,  two cottonwoods and a w illow , developed from 
th re e  d if f e r e n t  n e s ts  during  th e  second summer o f th e  study. Ware and 
Penfound (1949) p rev io u s ly  p o in ted  out th a t  cottonwood seeds in  c e n tr a l  
Oklahoma do no t remain v ia b le  more than fo u r  weeks a f t e r  d is p e r s a l ,  and 
Moss (1938) reached s im ila r  conclusions on Canadian p o p la rs . The c o t­
tonwoods grew in  p o ts  co n ta in in g  m a te ria l from a red-winged b lack b ird  
n e s t and a  house sparrow n e s t ,  b o th  of which were c o lle c te d  about fo u r 
months before  th ey  were prepared  fo r  p la n tin g . The sp ec ies  o f w illow  
was not determ ined, bu t Cleveland County has two w ild sp ec ie s , S a lix  
• n ig ra  and S. i n t e r i o r , and one o r more c u lt iv a te d  ones. Ware and Pen- 
found (1949) found th e  lo n g ev ity  o f S alix  in t e r io r  seed to  be n o t more 
than  a week. Mayer and Poljakoff-M ayber (1963) s ta te d  th a t  w illow  seeds 
a re  " . . .  c h a rac te riz ed  by a very  rap id  lo s s  o f v i a b i l i t y . "  The p la n t
6in  q u estio n  grew from a p o t co n ta in in g  a p lan ted  red-winged b lackb ird  n est 
th a t  had been c o lle c te d  on 12 August, and had been in  storage more than 
seven weeks befo re  p la n tin g . Since w illow  seed had d ispersed  some s ix  
weeks before I  c o lle c te d  th e  n e s t ,  i t  seems h ig h ly  u n lik e ly  th a t  willow 
seed from the n e s t could s t i l l  have been v ia b le . For these  reaso n s, the  
po p la r and willow records were d iscoun ted .
Because some p la n ts  do no t flow er r e a d ily  under g la ss , and o th ers  
re q u ire  an extended p erio d  o f v e g e ta tiv e  growth, id e n t i f ic a t io n  o f c e r ta in  
p la n ts  req u ired  sev e ra l months tim e . Many of th e  p e ren n ia l and b ien n ia l 
fo rb s  remained in  th e  w in te r - ro s e tte  s tag e  in  th e  greenhouse f o r  months,
A few of the g ra sses  grew lu x u r ia n tly  bu t d id  no t flow er in  th e  green­
house, A lim ited  amount o f experim enting in  a growth chamber and a cold 
room was not w holly su c c e ss fu l. Twelve b road leafed  p la n ts  and fo u r 
g rasses which grew in  th e  greenhouse fo r  many months were tra n sp lan ted  
ou tside  fo r  f u l l  exposure to  c lim a tic  f a c to r s .  A ll b u t two of th e se , 
cu rled  docK(Rumex c r is p u s ) and poison  hemlock (Conium maculatum) , even­
tu a l ly  flow ered. Id e n ti ty  o f th e se  two was decided on the b a s is  of 
v eg e ta tiv e  c h a r a c te r is t ic s .  One o f th e  g rasses  th a t  flowered a f t e r  grow­
ing in  th e  open fo r  s ev e ra l months was meadow fescue (Festuca e l a t io n ) .
The blue grosbeak n e s t from which i t  grew was p lan ted  in  March, 1966, and 
th e  p la n t  was harvested  in  February, 1968. One o f th e  p e ren n ia l fo rbs of 
th e  group, white evening-prim rose ( Oenothera sp ec io sa ) , was harvested  
w ith  flow ers 17 months a f t e r  p la n tin g . Kentucky b lu eg rass  (Poa p ra te n s is ) ,  
p lan ted  in  February, 1967, was f in a l ly  harvested  in  flow er May 12, 1969.
A pleint o f E rigeron s tr ig o su s  from a ro b in  n e s t p la n te d  A pril 22, 1967, 
was tra n sp lan ted  in  th e  r o s e t te  s tag e  to  a  garden p lo t  August 26, 1968, 
and was harvested  in  flow er May 31, 1969.
CHAPTER VJ 
RESULTS AND DISCUSSION
Nine o f th e  80 n e s ts  used produced no p la n ts  (numbers in  
p a ren th eses, Table 2 ). The t o t a l  number o f p la n ts  produced from a s in g le  
n est v a rie d  from one to  864 (Table 9 ) .  A t o t a l  of 276 n in e -in ch  clay  
po ts  was used in  p la n tin g  th e  n e s t m a te r ia l  (Table 1 ) . Some of the
Table 1. L is t of numbers o f p o ts  accord ing  to  grade o f m a te ria l p lan ted  
and presence  o r absence o f germ inating seeds. A ll p o ts  were 
n in e -in c h  c lay  p o ts .
Grade o f Nest M ate ria l T o ta lPots
Pots Producing 
P la n ts
Per­
cen t
S te r i le
Pots
Per­
cent
Fine 77 45 58.4 32 41.6
Medium 106 95 89.6 11 10.4
Coarse 85 49 57.6 36 42.4
Fine and Medium Combined 5 1 20.0 4 80.0
A ll Grades in  One Pot 3 1 33.3 2 66,7
Totals 276 191 69.2 85 30.8
sm alles t n e s ts , e .g . ,  B e l l 's  v ire o , were p lan ted  each in  one p o t, while 
some o f the  la r g e s t ,  e .g . ,  rob in  and b lue  ja y , each requ ired  from f iv e  to  
e ig h t p o ts . R egardless of nest- 'so u rce , i t  was o ften  th e  f in e  o r coarse
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8Table 2. L is t o f b ird  sp ec ie s  and nimbers o f n e s ts  used . Numbers 
in  p a ren th eses  in d ic a te  n e s ts  th a t  produced no p la n ts .  
Nomenclature fo llow s S utton , 1967.
American Goldfinch Spinus t r i s t i s 1
Bam Swallow Hirundo ru s t ic a 4
B e lls ' Vireo Vireo b e l l i i 5
Bewick's Wren Thryomanes bew ickii 1
Blue Grosbeak Guiraca caeru lea 5
Blue Jay- C yanocitta c r i s t a ta 1
Brown Thrasher Toxostoma rufum 1
Cardinal P yrrhuloxia  c a rd in a lis 8
C arolina Wren Thryothorus ludovicianus 1
D ickcissel Suiza americana 3
Eastern  B luebird S ia l ia ^ s ia l i s 10
E astern  Phoebe Sayom is phoebe 3
F ie ld  Sparrow S p iz e lla  p u s i l la 1
House Sparrow P asser domesticus 3
Indigo Bunting P asse rin e  cyanea 1
Lark Sparrow Chondestes grammacus 4
Mockingbird Mimus p o ly g lo tte s 1
Orchard O riole Ic te ru s  spurius 1
Red-winged B lackbird Agelaius pljoenicieus 8
Roadrunner Geococcyx c a lifo m ia n u s 1
Robin Turdus m ig ra to riu s 10
S c is so r - ta ile d  F lyca tcher Muscivora forfica-fca 4
Tufted Ti-tmouse Parus b ico lo r 1
Y ellow -billed  Cuckoo Coccyzus americanus 2
9m a te ria l th a t  was s t e r i l e  (Table 1 ) ,  th u s  in d ic a tin g  th a t  most o f the 
seeds were o f a s iz e  th a t  would p a ss  through  th e  la rg e  screen  and not 
through th e  sm all one. No q u a n ti ta t iv e  a n a ly s is  was a tte n ç te d  because 
o f th e  p o s s ib i l i ty  o f some seeds being  re ta in e d  in  p a r t s  o f in flo rescen ces  
la rg e r  than  sieve screen  openings through which the  seed alone would p a ss . 
In accounting fo r  some o f  the  s t e r i l e  n e s ts ,  i t  i s  p o ss ib le  th a t  some of 
those  f i r s t  p rocessed  were o f s u f f ic ie n t  age th a t  seeds they  contained 
were no longer v ia b le . This p e r ta in s  e sp e c ia lly  to  a  bam  swallow n e s t 
o f unknown age from which no p la n ts  developed (Table 2 ) . Bam swallow 
and e as te rn  phoebe n e s ts  may remain in  p lace  fo r  y e a rs , because of th e i r  
lo c a tio n  in  b u ild in g s , beneath b r id g e s , and in  o th e r p ro tec ted  p laces .
In 22 n e s ts , p la n ts  emerged and d ied  befo re  id e n t i f ic a t io n  could be made. 
These were counted s in g ly  as l iv e  p la n ts ,  and were n o t included  in  the  
appendix.
The p la n ts  produced and id e n t i f ie d  rep resen ted  28 fam ilie s  and 
93 genera (Appendix I ) .  One-hundred t h i r t y  species were id e n t i f ie d ,  and 
two more p la n ts  were id e n t i f ie d  to  genera. F if ty -o n e , or 38.7% of th e  
132 p la n ts  were in  th e  fam ily  G ram ineae;(g rasses), 20 were in  th e  Com- 
p o s ita e  (com posites), s ix  in  th e  C ruc ife rae  (m ustards), and s ix  in  th e  
U m belliferae (p a rs ley  fa m ily ). L esser numbers were in  th e  o th er 2A 
fa m ilie s .
The la rg e  number of sp ec ie s  o f  th e  g rass  fam ily  used by b ird s  as 
n e s t m a te ria l probably  in d ic a te s  a  p re fe ren ce  fo r  t h i s  type o f m a te ria l. 
P relim inary  exam ination o f th e  n e s ts  rev ea led  th a t  p a r t s  o f g rass  p la n ts ,  
even in flo re sc en c e s , were prom inent in  th e  n e s t  s tru c tu re . Bent (1942, 
1949, 1950, 1958, 1968) in d ica ted  th a t  g ra sse s  a re  alm ost always used,
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and o ften  in  la rg e  amounts, by most o f the  b ird  sp ec ies  concerned in  
t h i s  s tudy . A oonçarison of t o t a l  g ra ss  p la n ts  w ith  t o t a l  non-grass 
p la n ts  i s  p resen ted  in  Table 3» The high percentages o f g rass p la n ts  
from th e  eas te rn  b lu e b ird  and house sparrow n e s ts , 95.6# and 98.4# 
re sp e c tiv e ly , r e f l e c t  th e  alm ost ex c lu siv e  use o f g ra sses  by th ese  two 
sp ec ies  as c ite d  by Bent (1949 and 1958).
The co n sid erab le  number o f non-grass p la n ts  from th e  ro b in  n e s ts  
i s  probably  due to  th e  r e la t iv e ly  la rg e  amounts of mud and th e  source o f 
th e  mud used a s  b u ild in g  m a te r ia l .  Thé mud of th e se  n e s ts  was o f a dark 
loamy appearance, as though i t  had come from a f e r t i l e  s o i l .  Bent (1949) 
c ite d  exançles of ro b in s  w a itin g  f o r  r a in  to  conçlete  n e s t b u ild in g .
This i s  in  c o n tra s t to  th e  bam  swallow th a t  takes mud from more perman­
en t bodies of w ater. The mud o f th e  b am  swallow n e s ts  examined in  t h i s  
study  was a heavy red  c la y , much l ik e  th e  e:gosed su b so il in  excavated 
stock  ponds and e ro s io n  g u l l ie s  in  t h i s  a re a . Chickweed (S te l la r ia  m edia) 
and henb it (Lamium am plexicaule) a re  u su a lly  found in  gardens and lawns 
(G ates, 194l)j> th e re fo re  mud gathered  a t  r a in  poo ls  on f e r t i l e  s o i l  would 
be much more l ik e ly  to  con tain  th e  sm all seeds o f th e se  p la n ts  than  would 
mud gathered a t  th e  m argins o f s tock  ponds. These two spec ies  o f fo rb s  
c o n s ti tu te d  a considerab le  number o f th e  non-grass p la n ts  from th e  ro b in  
n e s ts .  In c o n tra s t ,  th e  bam  swallow n e s ts  contained n e ith e r  o f them 
(Appendix I ) .  The presence o f th e  seeds o f such o th e r fo rb s  as p u rslane  
speedw ell (Veronica p e re g rin a ) , b u ffa lo b u r (Solanum ro stra tu m ) , p la in s  
co reopsis  (Coreopsis t i n c t o r i a ) , and c u rlto p  smartweed (Polygonum 
lap a th ifo liu m ) in  ro b in  n e s ts  in d ic a te  th a t  the mud came from p laces  
where w ater c o l le c ts  on f e r t i l e  s o i l .
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Table 3» A comparison o f t o t a l  g ra ss  p la n ts  w ith  t o t a l  non-grass p la n ts .
B ird  Species ProductiveNests
T o ta l Grass P lan ts T otal Forb P lan ts
No, Percent No. Percent
Barn Swallow 3 118 <¥1.5% 3 2.51g
Blue Grosbeak 5 133 79.2 35 20.8
D ick c isse l 3 118 78,7 32 21,3
E aste rn  B luebird 10 1274 95*6 59 4»4
E aste rn  Phoebe 3 116 95.1 6 4 ,9
House Sparrow 3 1952 98 ,4 31 1.6
Lark Sparrow 4 60 63.2 35 36.8
Red-winged B lackbird 8 853 96 ,4 32 3,6
Robin 10 683 63,8 387 36,2
S c is s o r - ta i le d  F lycatcher 4 80 66,7 40 33.3
Others 18 303 45,2 368 54,8
T otals 71 5689 84,7 1028 15.3
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I f  a s tudy  o f th i s  type were to  be extended, i t  appears th a t  
the  v a r ie ty  o f p la n t  seeds to  be found in  b i r d s ’ n e s ts  could be alm ost 
a s  great a s  th a t  o f  the  lo c a l  f lo r a .  P lan ts  new fo r  th e  l i s t  were s t i l l  
being found a t  the  end of t h i s  study , as shown by the  78th  n e s t which 
contained th re e  new sp ec ies . N ickell (1958), w ritin g  o f n estin g  m ater­
i a l s ,  considered th e  v a r ie ty  as a  whole fo r  a l l  species n e stin g  in  a 
region to  be alm ost as g rea t as th a t  of the p la n t sp ec ie s . N ik itin a  and 
Shklyarov (1962), a f t e r  studying  n e s t co n stru c tio n  by p a sse rin e  b ird s  in  
White Russia, commented th a t  the  s t ru c tu ra l  m a te ria l o f n e s ts  c o rre s ­
ponded w ith  th e  f l o r i s t i c  com position o f the  n e s tin g  b io to p e .
P lan ts  Most Often Growing from Nests
The most common genus germ inating from p lan ted  n e s ts  was Promus 
(Appendix I  and Table 4) » Rescue brome (B. c a th a r tic u s ) flowered 
re a d ily  in  the  greenhouse, and was thus e a s ily  Id e n t i f ie d .  Japanese 
brome (B. .iaponicus) ra re ly  flow ered in  the greenhouse, w ith  only a  few 
p la n ts  producing a scragg ly  in flo re scen ce  o r two. Other p la n ts  o f 
Japanese brome were id e n t i f ie d  from seed before  p la n tin g , using th e  keys 
and i l lu s t r a t io n s  in  a book by Musil (1963). Downy brome (B. tectorum ) 
growing w ild in  c e n tr a l  Oklahoma i s  almost as  p rev a len t as Jap lnese  
brome, y e t no seeds were found in  th e  n e s ts  and no p la n ts  flow ered. The 
w rite rs  of keys to  g rasses  in  the  v eg e ta tiv e  condition  u su a lly  s ta t e  
th a t  B. tectorum  and B. .iaponicus a re  very d i f f i c u l t  to  d i f f e r e n t ia te  
w ithout flow ers o r f r u i t s  (H arrington and D u rre ll, 1944» Nowosad, Swales, 
and Dore, 1938; H itchcock, 1937). Because o f the  d i f f i c u l ty  in  id e n t i ­
f ic a t io n , and because both o f these  grasses a re  common, a l l  o f t h i s  
Bromus group th a t  d id  not flow er a re  l i s t e d  as Bromus sp . However, when
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Table 4 . L is t o f p la n ts  growing from a t  le a s t  seven b i r d s ' n e s ts .
Percentage i s  computed from a t o t a l  o f 71 p roductive n e s ts .
P lan t %)6cies Number o f Nests
Percent of 
T o tal Nests
Bromus sp. 29 40 . 8%
C hloris v e r t i c i l l a t a 25 35.2
D ie i ta r ia  san e u in a lis 22 31.0
Conyza canadensis 18 25.4
Paspalum setaceum 14 19.7
S te l l a r i a  media 13 18.3
Sporobolus cryptandrus 12 16.9
Cynodon dacty lon 12 16.9
Bromus c a th a r tic u s 10 14.1
E leusine in d ica 9 12.7
Festuca o c to f lo ra 9 12.7
Leptoloma coenatum 9 12.7
Bromus .iaponicus 8 11.3
A ris tid a  o liean th a 8 11.3
Poa annua 8 11.3
Sporobolus v a e in if lo ru s 8 11.3
Lamium am plexicaule 8 11.3
Lepidium d e n s if lo n m 8 11.3
A grostis  hyemails 7 9 .9
C apsella b u rsa -p a s to r is 7 9.9
Plantago p u rsh ii 7 9 .9
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comparing th e se  unknown p la n ts  w ith  B. tectorum  and B. .iaponicus grown 
from known lo c a l  seed, i t  appeared th a t  most o f th e  unknown p la n ts  were 
B. iap o n icu s .
Almost a s  numerous as th e  undetermined Bromus was windmill g rass  
(C h lo ris  v e r t i c i l l a t a ) . T his low-growing g rass  beg ins f r u i t in g  in  May 
and continues a l l  summer (H itchcock, 1950). When m ature, th e  in f lo re s ­
cences break away and are  blown about by th e  wind. The f r u i t s  a re  p e r­
s i s t e n t  on th e  in flo re sc en c e s , which, in  p a r t ,  accounts fo r  the  la rg e  
number o f p la n ts  growing from such n e s ts  as  e a s te rn  b lu eb ird  and house 
sparrow (Appendix I ) . This i s  in  c o n tra s t to  th e  seeds o f crabgrass 
(D ie i ta r ia  s a n g u in a lis ) , which a re  no t as  p e r s is te n t  on th e  in flo rescen ce  
and w i l l  no t be picked up by b ird s  u sing  only p la n t  p a r ts  in  th e  n e s ts .
On th e  o ther hand, c rabgrass could be in  th e  mud used by b ird s  such as 
th e  ro b in . I t  i s  p o s tu la ted  th a t  th e  b lu eb ird s  and house sparrows, in  
g a th erin g  in flo re sc en c e s , p ick  up many C hloris seeds and somewhat fewer 
D ie i ta r ia  seeds, and the  mud gathered  by ro b in s  con ta in s much D ie ita r ia  
and v ery  l i t t l e  C h lo ris .
Horseweed ( Conyza canadensis) was found in  18, o r 25.4% of the  
n e s ts  from which p la n ts  grew. This i s  a very  common weedy species th a t  
begins flow ering  in  la te  June and m atures seed soon th e re a f te r .  Consid­
e rin g  th a t  most b ird s  b u ild  in  A pril or May, th e  seeds of horseweed a re  
d isp ersed  too l a t e  in  th e  season to  be in co rp o ra ted  in to  th e  s tru c tu re  
o f c u rre n t n e s ts .  The a l te rn a t iv e s  a re  th a t  th e  b ird s  in  gathering  n e s t 
m a te r ia l  in  sp rin g  picked up seeds th a t  matured in  th e  previous summer, 
o r seeds were blown in to  th e  n e s ts  by th e  wind as th ey  were d ispersed  
from th e  p la n ts . Considering th e  u b iqu itousness o f  horseweed in  th is
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reg io n , th e  l a t t e r  p o s s ib i l i ty  does no t seem beyond reaso n . Also, a s  
s ta te d  in  Chapter I I I ,  some of th e  seeds th a t  germ inated in  p o ts  in the  
greenhouse may have been s tra y  seeds blown in  th rough  th e  v e n ti la to r s .
Comparison of Grasses and Forbs from A ll Nests 
Tables 5, 6 , and 7 giventhe average number o f sp ec ie s  and t o t a l  
p la n ts  p e r n e s t  fo r  each sp ec ies  o f  b ird . Percentages o f g rasses and 
fo rb s  from th e  n e s ts  of each sp ec ie s  a re  a lso  g iven . A ll n e s ts ,  includ­
ing  those from which no p la n ts  emerged, a re  inc luded  in  th e  to ta l s  o f  
n e s ts  used in  c a lc u la tin g  th e  averages.
A ll n e s ts  producing f iv e  or more sp ec ies  o f p la n ts  usually  had 
more g ra sse s  th an  fo rb s . There were th re e  excep tio n s: th e  d ic k c isse l
n e s ts  (average o f th re e , Table 5 ) , the  brown th ra s h e r  n e s t  (Table 5)? and 
th e  tu f te d  titm ouse n e s t  (Table 7 ) .  There i s  no obvious explanation as 
to  why th e  d ic k c is s e l  n e s ts  produced a lim ite d  number of g rass  species. 
Bent (1968) s ta te d  th a t  some n e s ts  may be made alm ost e n t i r e ly  of one 
type  of g ra s s . One o f  th e se  th re e  n e s ts  produced 102 brome g rass  p la n ts  
of a  t o t a l  o f 104. This c e r ta in ly  supports B e n t 's  o b se rv a tio n .
The th re e  house sparrow n e s ts  were la rg e  and bulky, and were 
composed alm ost ex c lu s iv e ly  of g ra sse s . This i s  in  agreement with Bent 
(1958) concerning a n e s t  in  Baltim ore th a t  was " . . .  made c h ie f ly  o f  
v e ry  long, coarse g rass  stems w ith  the  heads s t i l l  on. . ."  One of the  
n e s ts  o f t h i s  study produced m ostly  Bromus and some C h lo ris  fo r  a to ta l  
of 332 g ra s s  p la n ts ,  and only 7 non-grass p la n ts .  The o th e r two house 
sparrow n e s ts ,  taken from a barn i n  A p ril and August, produced a g reat 
number o f C h lo ris  p la n ts  (Appendix I ) . The d iv e rg e n tly  branched in f lo re s ­
cences o f C h lo ris  ap p aren tly  provided bulk fo r  th e  la rg e  n e s ts .
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Table 5» P la n ts  produced from exposed n e s ts  o f le a v e s , stems, and o th er 
p la n t  m a te r ia l .  Species averages were de riv ed  by adding num­
b e r o f sp ec ie s  from each n e s t and d iv id in g  by number of n e s ts .  
The sp ec ies  percen tages fo r  g rasses and fo rb s  were coiq)uted 
from the sp ec ie s  l i s t  f o r  a l l  n e s ts  o f  any spec ies  o f  b ird .
Averages Per Nest
B ird Species Nests Species P la n tsUsed T o ta l Grasses Forbs T o tal Grasses Forbs
American G oldfinch 1 3 .0 33.3% 66.7% 4 .0 25.0% 75.0%
B e l l 's  V ireo 5 1 .4 71.4 28,6 20.2 96.0 4 .0
Blue Grosbeak 5 3 .8 63.2 36.8 33.6 79.2 20.8
Blue Jay 1 15.0 66.7 33.3 120.0 71.6 28.3
Brown Thrasher 1 16.0 43.8 56.2 49.0 34 .7 65.3
C ardinal 8 0 .4 50.0 50.0 0 .6 33.3 66.7
D ick c isse l 3 5.0 40.0 60.0 50.0 79.6 21 .4
F ie ld  Sparrow 1 2.0 100.0 0 .0 16.0 100.0 0 .0
Indigo Bunting 1 0 .0 0.0 0 .0 0 .0 0 .0 0 .0
Lark i%)arrow 4 4 .3 58.1 41.9 23.8 63.0 37.0
Mockingbird 1 6 .0 66.7 33.3 14.0 64.3 35.7
Orchard O rio le 1 1.0 100.0 0 .0 20.0 100.0 0 .0
Red-winged B lackbird 8 5.0 62.0 38.0 110.6 96 .4 3 .6
Roadrunner 1 11.0 63.6 36.4 44.0 75.0 25.0
S c is s o r - ta i le d  . 
F ly ca tch er 4 5 .8 55.2 44.8 30.0 60.0 40.0
Y ello w -b illed  Cuckoo 2 2 .0 75.0 25.0 6.5 46.2 53.8
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Table 6 . P lan ts  from n e s ts  o f  mud and some p la n t  m a te r ia l .  Species 
averages were derived  by adding number o f sp ec ie s  from each 
n e s t and d iv id in g  by number o f n e s ts .  The sp ec ie s  percen tages 
fo r  g rasses  and fo rb s  were confuted from th e  spec ies  l i s t  fo r  
a l l  n e s ts  o f  any p a r t ic u la r  spec ies  of b ird .
Averages p e r Nest
B ird %)ecies NestsUsed
Species P la n ts
T o ta l Grasses Forbs T otal Grasses Forbs
Bam Swallow 4 3 .3 75.8% 24 . 2% 30,2 97.4% 2.6%
E astern  Phoebe 3 8 .4 79.8 20.2 40,7 95.1 4 .9
Robin 10 13.2 53.0 47.0 107,0 63,8 36.2
Table 7. P la n ts  produced from n e s ts  b u i l t  in  c a v i t ie s  and made of 
le av e s , stem s, and o th e r p la n t m a te r ia l. Species averages 
were derived  by adding numbers of spec ies  from each n e s t and 
d iv id in g  by number o f n e s ts .  The spec ies  p e rcen tages fo r  
g ra sses  and fo rbs were computed from th e  sp ec ie s  l i s t  fo r  a l l  
n e s ts  o f any p a r t ic u la r  species o f  b ird .
Averages p e r Nest
B ird Slpecies NestsUsed Species P la n ts
T o tal Grasses Forbs T otal Grasses Forbs
Bewick's Wren 1 3.0 33.3% 66.7% 3.0 33.3% 66.7%
C arolina Wren 1 6.0 83.3 16.7 193.0 3.1 96.9
E astern  B luebird 10 7.2 72.2 27.8 133.3 95.6 4 .4
House Sparrow 3 7.0 71.4 28.6 661.0 98 .4 1.6
Tufted Titmouse 1 9 .0 33.3 66.7 88.0 10.2 89.8
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The brown th re a sh e r and tu f te d  titm ouse n e s ts , bo th  low in  numbers 
o f g rass  sp ec ie s , were very d if f e r e n t  in  co n stru c tio n . The th ra sh e r  b u i l t  
on a  t re e  branch, and th e  titm ouse used a cav ity . Headstrom (1949) 
described  th e  brown th ra sh e r  n e s t as being b u i l t  " . . .  of s t ic k s ,  tw ig s , 
le av es , bark  s t r i p s ,  and weed s ta lk s :  lin e d  w ith  r o o t l e t s .  . ."  I n i t i a l  
examination of t h i s  n e s t in d ic a ted  th a t  i t  contained s t ic k s ,  weed stem s, 
and some g rass  m a te r ia l.  The titm ouse n e s t was composed la rg e ly  of du ff 
th a t  had ap p a ren tly  been picked up beneath tre e s  near th e  n e s t  s i t e .  
Headstrom (1949) s ta te d  th a t  the  tu f te d  titm ouse n e s t u su a lly  con tains 
" . . .  moss, le av e s , g ra ss , bark , h a ir , fe a th e r s . . ."  the  p la n ts  germi­
n a tin g  from the  th ra sh e r  and the  titm ouse n e s ts  r e f l e c t  the  fin d in g s  of 
th e  i n i t i a l  exam inations, auid confirm  the  statem ents of Headstrom con­
cern ing  n e s t  m a te r ia ls .
Most n e s ts  th a t  were h igh  in  g rass  species were a lso  high in  
t o t a l  numbers of g rass  p la n ts .  An outstand ing  exception was a C arolina 
wren n e s t in  which th e  g rasses comprised 80^ of th e  sp ec ie s , and only 
3 .1$  of th e  t o t a l  p la n ts .  This n e s t  had been b u i l t  in  a  can a ttach ed  to  
the  s ide  o f a  b u ild in g  and was near a  lawn in  which much chickweed 
(S te l la r ia  media) w^s growing. The p la n ts  growing from th i s  n e s t were 
alm ost a l l  o f th i s  spec ies.
Among n e s ts  producing f iv e  o r more species o f p la n ts ,  th e  r a t io  
o f sp ec ies  o f g rass  to  t o t a l  g rass  p la n ts  was f a i r l y  co n stan t. Nests in  
t h i s  category  were those of red-winged b lack b ird , easte rn  phoebe, e a s te rn  
b lu eb ird , and house sparrow (Tables 5, 6, and 7). In th is  group of 24 
n e s ts ,  g rasses  c o n s ti tu te d  more than  95$ o f a l l  p la n ts  h a rv ested , and 
between 60$ and 80$ of the  sp ec ie s . Forbs were produced in  v a r ie ty  (20$ 
to  40$ of a l l  sp e c ie s ) , but were v ery  low in  q u a n tity .
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G rasses and Forbs from Three C lasses o f Nests 
A ll of th e  n e s ts  used were grouped in to  th re e  c la s s e s :  n e s ts  
con ta in ing  la rg e ly  mud, bu t w ith  some p la n t m a te r ia l;  n e s ts  p laced  in  
c a v i t ie s  and made la rg e ly  of p la n ts ;  and eiqiosed n e s ts  of le av e s , stem s, 
and o th er p la n t p a r ts  (Table 8 ) .
Table 8 . P lan ts  produced from th re e  c la sse s  o f  n e s ts .  Averages were 
computed from the  in d iv id u a l n e s t d a ta , and no t from the  
averages shown in  Tables 5 , 6, and 7.
Nests
Used
Averages p e r Nest
Glasses of Nests Species P lan ts
T o ta l Grasses Forbs T otal G rasses : Forbs
N ests o f Mud 17 10,0 58.8% 41 . 2% 77.2 70.0% 30.0%
N ests in  C av ities 16 6 ,9 63.5 31.5 225.0 90,1 9 .9
Ebqjosed Nests 47 3 .9 58.8 41.2 38 ,4  84.4 15.6
The n e s ts  b u ild  of co n sid erab le  amounts o f mud produced th e  
g re a te s t  number o f  sp ec ie s , and th e  c a v ity  n e s ts  produced th e  la rg e s t  
number of p la n ts  (Table 8 ). The ro b in  n e s ts  averaged h ig h est in  number 
o f  sp ec ie s  among th e  mud u se rs  (13.2  sp ec ie s . Table 6 ) , a lthough  in  th i s  
s tudy  t h i s  number i s  exceeded by two o th e r n e s ts  (brown th ra s h e r  w ith 16 
^ e c i e s  and b lue ja y  w ith  15). The c av ity  n e s te rs  exceeded by n e a rly  
th re e  fo ld  e i th e r  o f th e  o th er two c la s se s  on th e  b a s is  o f t o t a l  numbers 
o f  p la n ts  p e r n e s t  (Table 8 ) . The house sparrow, one of th e  c av ity  
n e s te rs ,  had th e  h ig h e s t t o t a l  p la n t  average o f a l l  b ird s  (661 p la n ts  
p e r  n e s t .  Table 7 ) . Other in d iv id u a l n e s ts  re g a rd le ss  o f  c la s s ,  exceed­
ing  th e  average number o f p la n ts  f o r  th e  c av ity  n e s te rs  were: ro b in  289,
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e a s te rn  b lu e b ird  550, 288 and 354, and red-w inged b lack b ird  433» The 
c a v ity  n e s ts  had the  h ighest p e rcen tages of b o th  g rass  species and 
g rass  p la n t  numbers (Table 8 ) .  Over 90% of a l l  p la n ts  produced from 
th e  16 c a v ity  n e s ts  were g ra sse s . The p a r t s  o f  th e  g rass  p la n ts , being 
more f le x ib le  than th e  stems and o th er p a r t s  o f  many fo rb s , are probably  
more e a s i ly  managed by th e  b ird s  in  e n te r in g  th e  c a v ity  and in  forming 
th e  n e s t in s id e .  Also s in ce  th e  w alls  o f  th e  c av ity  form th e  supporting  
s t ru c tu re ,  th e re  i s  le s s  need fo r  th e  more s u b s ta n tia l  fo rb  p a rts  in  
t h i s  type o f n e s t .  Ten of th e  c a v ity  n e s ts  were e a s te rn  b lu eb ird . Most 
o f  th ese  b lu e b ird  n e s ts  examined had considerab le  amounts o f m ate ria l in  
th e n e s t-b o x  below th e  n e s t . Apparently t h i s  " f i l l e r "  served to  r a is e  
th e  le v e l o f the  n e s t in  r e la t io n  to  th e  next-box opening. This m a te ria l 
was alm ost a l l  g ra ss  p la n t p a r t s .
The mud u sers  had th e  h ig h est percen tage  of fo rb  species and 
fo rb  p la n ts  o f any o f th e  th re e  c la s s e s . This re in fo rc e s  the  statem ent 
made above concerning th e  ro b in  n e s ts  (see elsew here in  Chapter IV), 
th a t  some o f th e  sm all fo rb  seeds a re  p icked  up w ith th e  mud and no t 
w ith  p la n t  p a r t s .
Comparative P roduction  from Nests
Table 9 d eals  w ith  th e  t o t a l  p la n ts  produced from a l l  n e s ts  used. 
In  many cases  th e  g rea t v a r ia tio n  in  numbers cannot be accounted f o r ,  
b u t in  o th e r  cases c e r ta in  conclusions can be reached. For example, the  
y e llo w -b ille d  cuckoo n e s ts  co n sis ted  of a  few lo o se ly  arranged tw igs and 
a  scrap o f l in in g .  However, when th ey  were processed and p lan ted  they  
produced an  average of more than  s ix  p la n ts  each. On th e  o ther hand, the
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Table 9 . T o ta l number o f  p la n ts  produced from each of 80 n e s ts .
Species of Bird
Number of P lan ts p er Nest
1 ? 3 4
Nest No 
5 6 7 8 9 10
American G oldfinch 4
Barn Swallow U 0 12 95
B e l l 's  V ireo 6 2 93 0 0
Bewick's Vft*en 3
Blue Grosbeak 2 3 30 114 19
Blue Jay- 120
Brown Thrasher 49
Cardinal 2 0 0 1 0 0 0 2
C arolina Wren 193
D ickcissel 104 38 8
E astern  B luebird 32 32 12 42 6 1 354 15 288 550
E astern  Phoebe 55 29 38
F ie ld  Sparrow 16
House Sparrow 339 864 780
Indigo Bunting 0
Lark Sparrow 5 85 2 3
Mockingbird 14
Orchard O riole 20
Red-winged B lackbird 3 22 8 203 7 72 137 433
Roadrunner 44
Robin 58 195 48 210 20 104 49 75 289 23
S c is s o r - ta i le d  F lycatcher• 8 61 34 17
Tufted Ti-tmouse 88
Y ellow -b illed  Cuckoo 11 2
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much la rg e r  and more su b s ta n tia l  c a rd in a l n e s ts  produced f iv e  p la n ts  
from a l l  e ig h t n e s ts . The very  sm all B e l l ’s v ireo  n e s ts ,  constructed  
o f  various sm all p la n t p a r ts  woven and fas ten ed  to g e th e r w ith  sp ider 
webs, would appear to  be r e la t iv e ly  s t e r i l e  o f seeds. This was t ru e , 
g e n e ra lly , but one of th e  f iv e  n e s ts  produced 93 p la n ts . Of th i s  t o t a l ,  
89 were the  g rass A grostis  hyem alis. The b u ild e r  o f th i s  n e s t may have 
used an in flo rescen ce , o r sev e ra l in flo re sc en c e s , o f th i s  g rass  in  con­
s tru c t io n  of th e  n e s t.
The rob in  n e s ts  were th e  most c o n s is te n tly  p roductive  o f those 
sp ec ie s  of which more than  th re e  n e s ts  were used (Table 9 ) . The average 
o f  th e  ten  eas te rn  b lu eb ird  n e s ts  exceeded th a t  of the  te n  rob in  n e s ts  
(Tables 6 and 7 ), bu t th e  v a r ia t io n  in  numbers o f p la n ts  was extreme 
(from 1 to  550). This extreme in  numbers from the  b lu eb ird  n e s ts  can be 
exp lained  in  p a r t .  The n est th a t  produced one p la n t only came from the 
edge of a stand  of oaks, and much o f  th e  m a te ria l w ith in  th e  nest-box 
was oak ca tk in s  which should be devoid o f seeds. The n e s t producing th e  
h ig h es t number of p la n ts ,  550, was from a nest-box  on a roadside w ith  
ungrazed p a s tu re , abandoned f i e l d ,  and unmowed roadside nearby. Many 
g ra ss  in flo rescen ces  were ev iden t upon i n i t i a l  exam ination, and C hloris 
v e r t i c i l l a t a  comprised 479 and Bromus naponicus 53 of th e  p la n ts  produced 
from th is  n e s t .  These a re  sp ec ie s  of d is tu rb ed  a re a s , and th e i r  presence 
r e f l e c t s  the  h a b ita t from which th e  n e s t was c o lle c te d . Bent (1949) 
s ta te d  th a t  th e  n est of the e a s te rn  b lueb ird  i s  "o ften  e n t i r e ly  of d rie d  
g ra ss  and weed stems" — m a te ria l r e a d ily  a v a ila b le  in  d is tu rb ed  a re a s .
The th ree  bulky house sparrow n e s ts  were the  g re a te s t  producers 
o f p la n ts ,  both  as a species and as  In d iv idual n e s ts  (Table 9 ) . The s iz e
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of th e  n e s ts  accounts fo r  most o f th i s  production . As th e  b ird s  b u ild  
th e i r  n e s ts  on ledges o r in  c l e f t s  in  b u ild in g s , they  seem to  t r y  to  f i l l  
the  space w ith  gathered  p lan t m a te r ia l .  The r e s u l t  being a g re a t p i le  
of t r a s h  s tu ffe d  in to  an opening in  such a way th a t  most o f i t  does not 
f a l l  to  the  ground. This mass o f coarse m a te ria l i s  l ik e ly  to  contain  
many p la n t in flo re sc en c e s .
P lan ts o f Unusual In te re s t
The specimen o f A nthriscus scandicina p laced in  the Bebb 
Herbarium was th e  second c o lle c tio n  o f t h i s  species in  th e  s ta t e .  The 
f i r s t  was made by Dr. George Goodman in  th e  Caddo Canyons area., Canadian 
County, in  1964. Fem ald  (1950) described the species as being adventive 
from Europe, and "as y e t lo c a l ,  s e . Va." Steyermark (1963) repo rted  the 
spec ies  from S t. Louis County, M issouri, and fu r th e r  in d ica ted  i t  to be 
in troduced and n a tu ra liz e d  in  Nova S co tia , V irg in ia , and the P a c if ic  
S ta te s . The rob in  n e s t  from which th ese  p la n ts  grew was c o lle c te d  near 
th e  Animal Behavior L aborato ries on the North Campus of the  U n iversity  
o f Oklahoma. For th e  p a s t two sp rings th i s  species has been observed 
growing in  th e  same lo c a l i ty .  I t  i s  p o ssib le  th a t  zoo log ists  bring ing  
specimens c o lle c te d  in  the  Caddo Canyons to  the Behavior Laboratory 
brought the  f i r s t  A nthriscus seed to  th is  a rea .
The Trisetum  in terrup tum  of th is  study came from a la rk  sparrow 
n e s t c o lle c te d  about s ix  m iles sou theast o f Norman, and was th e  f i r s t  
c o lle c tio n  from th i s  county in  th e  Bebb Herbarium. This species i s  a 
sm all annual g rass o f th e  southw est, ra re ly  found as f a r  n o rth ea st as 
Oklahoma.
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The hackberry ( C e ltis  o c c id e n ta l is ) was in  th e  n e s t o f a tu f te d  
titm ouse . The n est-b o x  contained considerab le  amounts of d u ff and o th e r 
heavy m a te ria l th a t  formed a compacted la y e r  one o r two inches deep in  
th e  bottom of th e  box.
The p la n ts  o f th e  American elm (Ulmus am ericana) grew from th re e  
ro b in  n e s ts  and one e a s te rn  b lu eb ird  n e s t .  The ro b in  n e sts  were taken , 
re sp e c tiv e ly , from a lower limb o f a la rg e  sycamore t r e e  in  Norman, a p ine  
t r e e  on th e  campus of th e  U n iversity , and a sm all American elm in  an 
ungrazed vacant a rea  on th e  e a s t s id e  o f Norman. The n e st from the  elm 
was c o lle c te d  in  January before th e  tim e o f elm f r u i t in g ,  bu t i t  may have 
been begun e a r ly  enough in  the  p reced ing  sp rin g  to  have trapped some of 
th e  elm f r u i t s  m aturing and f a l l in g  th a t  season. No f r u i t s  were found 
on examination o f th e  n e s t , but two p la n ts  grew from th e  p lan ted  m ater­
i a l .  The b lu eb ird  n e s t came from a nest-box  on a roadside near a t r e e -  
l in e d  creek . The outerm ost branches o f an  elm were w ith in  60 fe e t  o f the  
n e s t .  A few elm f r u i t s  could have blown in to  the  nest-box  through th e  
inch  ho le , but i t  i s  doub tfu l th a t  the  tw enty th a t  were found would a l l  
have en tered  th a t  way. Two of th e se  seeds germ inated (Appendix l ) . The 
pe tu n ia  came from th e  rob in  n e st from th e  sycamore re fe rre d  to  above.
The p a r t  o f Norman where the  t r e e  stands i s  th ic k ly  s e t t le d  w ith  a house 
on every l o t .  The p e tu n ia  seed was probably picked up w ith  mud from a 
flow er garden. The above n e st a lso  produced one p la n t  of Sorghum vulgare 
o f th e  milo v a r ie ty .  The seed was no t embedded in  th e  d ried  mud of the  
n e s t ,  but was found w ith  o ther loose  m a te r ia l when th e  n e st was examined. 
Since the n e s t was c o lle c te d  in  January , i t  i s  p o ss ib le  th a t  t h i s  f i e ld -  
crop g ra in  was c a r r ie d  from a b ird  feed er to  the  n e s t  by some w in tering  
b ird .
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The n e s t  o f th e  American g o ld fin ch  produced th re e  p lan ts?  one of 
th e se  was the  wavyleafed t h i s t l e  (Cirsium undulatum) „ a common weed o f 
lo c a l  upland p a s tu re s  o Headstrom (1949) d escribed  th e  n e st of th e  gold­
fin c h  as being ", . . l in e d  c h a r a c te r i s t i c a l ly  w ith  th is tled o w n ,"  Bent 
( 1968) c ite d  a t  l e a s t  th re e  observers who l i s t e d  th istledow n or t h i s t l e  
seeds as being found in  go ldfinch  n e s ts .
The common pokeberry (Phytolacca am ericana) from an eas te rn  
b lu eb ird  n e s t , and th e  mulberry (Morus) from a b lu eb ird , a tu f te d  t i t ­
mouse, and two ro b in  n e s ts  may have been c a r r ie d  to  th e  n e s ts  w ith  f r u i t  
being fed to  th e  young (McAtee, 1940), A ll th re e  sp ec ies  a re  known to  
e a t  f r u i t  as a d u lts  (Bent, 1949; Hamilton, 1940; M artin , Zim, and Nelson, 
1951) ,  R idley (1930) po in ted  out th a t  la rg e  seeds of f r u i t  a re  o ften  
re g u rg ita te d  a f t e r  th e  pulp or a r i l  i s  detached in  th e  crop. In some 
cases the  young may be fed  the  pulp only , and the seeds dropped in  th e  
n e s t or below th e  n e s t .
T h e 'ra y le ss  g a i l la rd ia  (G a illa rd ia  su av is ) was found in  the 
n e s ts  of a la r k  sparrow and an e a s te rn  b lu e b ird . The two n e s ts , c o lle c te d  
about Ujt m iles so u th east o f Norman, were sep ara ted  by about 3 /4  o f a m ile . 
Both were n ear d ry  shaley  h i l l s id e  h a b i ta ts  where t h i s  p la n t i s  o ften  
found. This ty p e  o f h a b i ta t ,  and consequently  the  d is t r ib u t io n  of th e  
p la n t ,  i s  r e l a t iv e ly  lim ited  in  C leveland County,
Two v a r i e t i e s  o f  S p o ro b o lu s  v a g i n i f l o r u s , t h e  ty p e  v a r i e t y  a n d  
n e g l e c t u s , w e re  i d e n t i f i e d ,  b u t  a r e  n o t  p r e s e n t e d  s e p a r a t e l y  i n  t h e  t a b l e s  
o r  t h e  a p p e n d ix .  Two n e s t s ,  a  r o b i n  a n d  a  l a r k  s p a r ro w , p ro d u c e d  f i v e  
and  tw o p l a n t s ,  r e s p e c t i v e l y ,  o f  S p o ro b o lu s  v a g i n i f l o r u s  v a r ,  v a l i n i f l o r u s , 
S , v a g i n i f l o r u s  v a r ,  n e g le c tu s  w as fo u n d  i n  t h r e e  n e s t s ;  r o b in ,  brow n
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th ra s h e r , and s c is s o r - ta i le d  f ly c a tc h e r ,  w ith  7, 2, and 1 p la n ts ,  
re sp e c tiv e ly .
There were a lso  two v a r i e t i e s  o f t a l l  dropseed (Sporobolus 
a sp e r) . One p la n t  o f th e  type  v a r ie ty  came from a d ic k c is s e l n e s t . One 
p la n t  o f S. asper v a r , hookeri grew from an eas te rn  phoebe n e s t ,  and 
ano ther from an e a s te rn  b lu eb ird  n e s t .
Bent (1942) c ite d  th e  w ritin g s  of two long-tim e observers o f th e  
s c is s o r - ta i le d  f ly c a tc h e r  who re fe r re d  to  Evax (Indian tobacco) as being 
an almost in e v ita b le  p a r t  o f th e  n e s ts  o f t h i s  sp ec ie s . One of the  
s c i s s o r t a i l  n e s ts  o f th i s  study  con tained  sev e ra l seeds o f Evax p r o l i f é r a . 
This f lo cco se , woolly p la n t i s  a common weed in  heav ily  grazed upland 
p a s tu re s , where is o la te d  t r e e s  o f te n  provide n estin g  s i t e s  fo r  the 
s c i s s o r t a i l .
I t  i s  o f in te r e s t  to  no te  th a t  about 26% of the spec ies  a re  n o t 
n a tiv e  to  th i s  a re a , and in  a la rg e  p a r t  a re  introduced weeds (c f . Fer- 
n a ld , 1950) .  Most o f th e  sp ec ie s  th a t  were recorded in  la rg e  numbers 
and from many n e s ts  a re  weedy sp e c ie s , both in troduced and n a tiv e . In 
c o n tra s t ,  many of th e  n a tiv e  non-weedy spec ies  occurred as  s in g le  p la n ts  
from one o r  two n e s ts  (Appendix I ) ,
P la n ts  Most Frequently  Growing from Robin and B luebird  Nests
A l i s t  o f p la n t  sp ec ie s  most o ften  encountered in  rob in  and 
e a s te rn  b lu eb ird  n e s ts  i s  p re sen te d  in  Tables 10 and 11, Although th ese  
two species a re  p laced  in  th e  same fam ily , Turdidae, the re la tio n sh ip  i s  
no t ev ident throughout the  l i f e  c y c le s . The morphology and food h a b its  
have many p o in ts  o f s im ila r i ty ,  b u t the  p lac in g  of the  n e s t and the  n e a t
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Table 10. L is t  o f p la n t spec ies  growing from th re e  or more robin  
n e s ts .  Total o f p la n t sp ec ies  from a l l  te n  ro b in  n e sts  
taken  c o lle c t iv e ly  was 66.
P lan t %)ecies Ind iv idual Nests
1 2 3 A 5 6 7 8 9 10
D ie ita r ia  san g u in a lis X X X X X X X X
Cynodon dacty lon X X X X X X X
E leusine in d ica X X X X X X
Bromus c a th a r tic u s X X X X
Chloris v e r t i c i l l a t a X X X
Conyza canadensis X X X X
D ie ita r ia  ischaemum X X X
Lamium am plexicaule X X X X
Paspalum setaceum X X X X
Poa annua X X X
Poa p ra te n s is X X X
Sorehum halepense X X X
Sporobolus cryptandrus X X X
S te l la r ia  media X X X X
Taraxacum o f f ic in a le X X X
Ulmus americana X X X
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Table 11. L is t  of p la n t  species growing from two o r more n e s ts  of 
e a s te rn  b lu eb ird . T o ta l o f p la n t  sp ec ie s  from a l l  ten  
b lu eb ird  n e s ts  taken  c o lle c t iv e ly  was 40 ,
P lan t Species In d iv idual Nests
1 2 3 4 5 6 7 8 9 10
C hloris v e r t i c i l l a t a X X X X X X X
D ie ita r ia  saneruinalis X X X X
Andropoeon saccharoides X X
A ris tid a  olieam tha X X X
Bromus c a th a r tic u s X X
Capsella b u rsa -p a s to r is X X
Conyza canadensis X X X
D ie ita r ia  ischaemum X X
Eleusine in d ic a X X
Eriochloa co n trac ta X X
Lepidium densiflorum X X
Leptoloma coenatum X X X
Plantaeo p u rs h ii X X
Poa annua X X
Sorehum vu leare X X
Sporobolus cryptandrus X X X
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s tru c tu re  a re  very d i f f e r e n t .  The b lu e b ird  n e s ts  in  c a v i t ie s  which may 
have b u t one opening and th a t  as sm all as  l-ç inches in  d iam eter. The 
ro b in  p laces  i t s  n e s t in  the  open—u su a lly  in  t r e e s ,  bu t a lso  on shelves 
and ledges on th e  s id es  o f bu ild in g s  (Headstrom, 194-9), The rob in  u ses 
a  su b s tru c tu re  o f coarse g ra sses, tw ig s , and r o o t l e t s ,  w ith  an in n er 
w all o f mud. The n e s t  i s  lin e d  u su a lly  w ith  sm all g ra sse s . The b lu eb ird  
u ses  f in e  g ra sse s  alm ost ex c lu siv e ly  to  f i l l  th e  hollow limb or nest-box  
to  p roper dep th , and fo r  forming th e  n e s t  cup,
Crabgrass (D ie i ta r ia  sa n e u in a lis ) was the  only p la n t found in  
abundance in  bo th  groups of n e s ts . This g ra ss  was described  by Pohl 
(1966) ,  Buchholtz (1954) ,  and Gates (194-1) as  being an ub iqu itous weed 
w ith  th e  a b i l i t y  to  surv ive almost anywhere in  th i s  clim ate  in  open sun­
l i g h t .  The g re a t v a r ie ty  o f h a b ita ts  in  which th i s  g rass  occurs i s  
probably  th e  reason  i t  was picked up by so many ro b in s  and b lu e b ird s , 
C h lo ris  v e r t i c i l l a t a  i s  a lso  a common g ra ss  o f weedy p la c e s . This p la n t  
was the most common one to  grow from b lu e b ird  n e s ts ,  bu t i t  was much 
le s s  im portan t in  ro b in  n e s ts .  Many in f lo re sc e n c e s  o f C hloris v e r t i c i l ­
l a t a  were seen in  th e  n e s ts  of b lu e b ird s , b u t th e  p la n t  was r a r e ly  found 
during  the  i n i t i a l  exam ination of th e  ro b in  n e s ts .
The second most freq u en tly  found p la n t  in  ro b in  n e s ts , bermudagrass 
( Cynodon d ac ty lo n ) , was no t found a t  a l l  in  th e  b lu eb ird  n e s ts , B lueb irds 
p re fe r  open f i e ld s  and roadsides where bermudagrass i s  le s s  common,
Robins, on th e  o th er hand, seem to  re q u ire  mowed lawns in  th e  n e s tin g  
h a b i ta t .  The two rob in  n e s ts  th a t  were c o lle c te d  in  r u r a l  a reas  were in  
t r e e s  over o r near bermudagrass lawns.
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Large Seeds and F ru its  
The n e s ts  were always given an i n i t i a l  in sp e c tio n  fo r  rocks, 
la rg e  s t ic k s ,  and o th e r o b je c ts  th a t  might damage the  g r in d e r . When 
la rg e  seeds o r f r u i t s  were encountered th ey  were sep a ra ted  from the  
rem ainder of th e  n e s t  and g iven  in d iv id u a l trea tm en t. A s c is s o r - ta i le d  
f ly c a tc h e r  n e s t ,  c o lle c te d  in  an is o la te d  hackberry t r e e ,  contained an 
acorn o f p o s t oak (Quercus s t e l l a t a ) . The acorn d id  n o t germ inate, so 
could no t be inc luded  w ith th e  l i s t  o f p la n ts ,
A watermelon (C itru l lu s  v u lg a ris  Schrad, ) seed was found in  a 
n e s t  of the  C arolina wren. The seed was in a d v e r te n tly  run through th e  
coffee  g rin d er and d estroyed .
One f r u i t  o f the  pecan (Carya i l l i n o e n s i s ) was found embedded in  
th e  mud of a ro b in  n e s t th a t  was not used in  t h i s  study . This n e s t i s  
being  preserved  w ith  a  c o lle c t io n  o f n e s ts ,  and no a ttem pt was made to  
germ inate the  seed ,
A Look a t  R id le y 's  Book 
In th e  s e c tio n  on b i r d s ' n e s ts ,  Ri.dley p o in ted  out th e  
p o s s ib i l i ty  o f p a r ts  o f p la n ts  w ith a ttach ed  seed being  c a r r ie d  to  th e  
n e s t .  He a lso  noted  th a t  plumed seed may be used to  l in e  th e  n e s t ,  and 
th a t  p a r ts  o f l iv in g  p la n ts  have been c a r r ie d  to  n e s ts  and continued to  
grow th e re , R idley suggested  th a t  some seeds or f r u i t s  th a t  r e a d ily  
become a ttached  to  anim als o r b ird s  may be brought to  th e  n e s t ,  and 
l a t e r  adhere to  th e  b ird  in  more d is ta n t  f l i g h t s .  He gave bedstraw  
(Galium ap arin e ) as  an example o f t h i s  type o f p la n t ,  and as one th a t  i s  
o fte n  found in  n e s ts  o f th e  Old World garden w arbler ( Sylv ia b o rin ) .
This species o f p la n t  was found in  a d ic k c is s e l n e s t (Appendix I ) ,
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R idley (1930, p 512) wrote o f the  house sparrow (Passer 
dom esticus) ; th ey  " . . .  c a rry  g ra sse s  and o th e r scraps o f v e g e ta tio n , 
o f te n  b earin g  seed s , to  th e i r  n e s ts  from some d is ta n c e , and in  doing so 
f re q u e n tly  l e t  them f a l l  in  th e  neighborhood o f th e  n e s t ,  or on the  way 
to  i t ,  so  th a t  th e  seeds may be d isp e rse d  in  th a t  manner." R idley con­
tin u e d : " I  f in d  them in  June c o l le c t in g  p ieces  o f new-mown hay to  r e p a ir
th e  n e s t ,  below which I  found p a n ic le s  o f  Poa n r a te n s is , Trisetum  
f la v e sc e n s , and Luzula cam pestris , a l l  co n ta in in g  r ip e  s e e d s ."
In  a paper by W illis  and B u rk il l  c i te d  by R idley, th e  au thors 
l i s t e d  s i x  genera o f  p la n ts  o f which p a r ts  o f  th e  p la n ts ,  seeds or f r u i t s ,  
had been found in  " th rush" n e s ts . Five of th e se  s ix  genera were found in  
va rio u s  n e s ts  o f t h i s  study . Three o f th e  sp ec ie s  rep o rted  by W illis  and 
B u rk ill  were found in  Cleveland County n e s ts .  These were bedstraw 
(Galium a p a r in e ) . annual b lu eg rass  (Poa annua) , and Kentucky b lueg rass 
(Poa p r a te n s i s ) . In  "sparrow" and "wren" n e s ts ,  W illis  and B u rk ill 
re p o rte d  f in d in g  13 genera o f p la n ts .  Four o f th ese  genera were found 
in  n e s ts  o f  t h i s  s tudy . B inger (R id ley , 1930, p 513) rep o rted  fin d in g  
f iv e  genera o f p la n ts  in  n e s ts  of fo u r  w ater b ird s  o f th e  Swedish is la n d s . 
I  found two of th e se , A grostis  and Solanum. in  very  d i f f e r e n t  k inds of 
n e s ts .  The g rass  genus A grostis  occu rred  in  s c is s o r - ta i le d  f ly c a tc h e r , 
red-w inged b la ck b ird , e a s te rn  b lu e b ird , B e l l 's  v ire o , and blue grosbeak 
n e s ts ;  and Solanum occurred in  two ro b in  n e s ts  (Appendix I ) .
The S i g n i f i c a n c e  o f  S eed  D is s e m in a t io n  b y  N e s t - b u i l d in g  B i r d s
Most o f th e  seeds which germ inated from th e  n e s ts  were c a r r ie d  
to  th e  n e s ts  w ith  b u ild in g  m a te r ia ls .  Seeds o f  a  few species ( e .g . ,
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m ulberry and pokeberry) may have been c a rrie d  in  w ith  f r u i t  as food fo r  
th e  young. Some a irb o rn e  seeds may have blown in to  th e  n e s ts  befo re  the 
n e s ts  were c o lle c te d  fo r  study . The p ro b a b ili ty  of food seeds being in  
the  n e s ts  i s  sm all, la rg e ly  because seeds eaten  by seed -ea tin g  b ird s  are  
u s u a lly  destroyed by th e  d ig estiv e  p rocess (McAtee, 194?)« McAtee (1908) 
found many m ulberry seeds in  th e  feces o f n e s tl in g  c a rd in a ls , a lthough 
th e  c a rd in a l i s  a seed -ea tin g  b ird . The m ulberry f r u i t  was probably fed 
to  th e  n e s t l in g s ,  and th e  n e s tl in g s  may not have the  a b i l i t y  to  d ig e s t 
seed s . Furtherm ore, most b ird s  remove the  feces from th e  brood n e s t ,  
th u s  p reven ting  an accum ulation of any seeds th a t  might su rv ive  the 
d ig e s t iv e  p ro cess .
The lo s s  o f seeds from p la n t m a te ria l on the  way to  th e  n e s t  may 
be more s ig n if ic a n t  in  d is p e rs a l  than th e  seeds a c tu a lly  found in  th e  
n e s t .  The e n t i r e  in flo re scen ce  may be dropped, a s  noted by R idley (1930), 
o r  seeds may f a l l  to  th e  ground as th e  b ird  c a r r ie s  th e  p la n t  p e irts . In 
such p la n ts  as  peppergrass (Lepidium) and shepherd 's pu rse  ( Capsella bursa-  
p a s to r i s ) the  two peurts o f th e  f r u i t  f a l l  away re a d ily  a t  m a tu rity , and 
could e a s i ly  be l o s t  in  tra n sp o r t to  th e  n e s t . Seeds o f some of th e  
g ra s se s , e .g . ,  th e  dropseeds (Sporobolus) , a lso  s h a t te r  e a s i ly  a t  m a tu rity .
Seeds, once lodged in  cav ity  n e s ts , have l i t t l e  chance of 
germ inating in  a s i tu a t io n  where the p la n ts  can become e s ta b lish e d . How­
ev er, d e s tru c tio n  o f the  c av ity , or removal o f th e  n e s t  m a te r ia l by 
mammals o r o th e r b ird s  i s  p o ss ib le . Seeds o f some sp ec ies  could l i e  dor­
mant in  a  c av ity  n e s t  fo r  many years and s t i l l  germ inate under proper 
co n d itio n s . Various experim ents of te s t in g  th e  lo n g ev ity  o f  seeds o f 
weedy spec ies  have been made. Seeds o f Lepidium virginicum  and Rumex
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c risp u s  have been known to  remain a l iv e  in  the  s o i l  fo r  /fi and 70 y e a rs , 
re sp e c tiv e ly . Both o f th e se  sp ec ies  were found in  n e s ts  o f th is  s tu d y .
A s im ila r  s i tu a t io n  e x is ts  f o r  seeds in  bam  swallbw and e a s te rn  phoebe 
n e s ts .  These n e s ts  a re  b u i l t  in  p ro te c ted  p lace s , bu t ev en tu a lly  d i s in ­
te g ra te  and re tu rn  to  m oist s o i l .
Most t r e e  n e s ts  a re  destroyed  and the  contents f a l l  to  th e  ground 
w ith in  a  y e a r 's  tim e. However, many of the  p la n ts  grown from th e  n e s ts  
o f th i s  study probably  a re  n o t shade to le ra n t ,  and c e r ta in ly  would n o t be 
in  th e  most favorab le  h a b ita t  beneath  a t r e e .  Considering the  p o s s ib i l i ty  
o f wind d r i f t  as th e  n e s t b reaks a p a r t , and water movement on the  ground, 
i t  i s  not beyond reason  to  assume th a t  some seeds would germ inate in  
favorab le  p la c e s .
At b e s t any d is p e r s a l  o f seeds by n e s t-b u ild in g  b ird s  tak es  
p lace  w ithin  sm all a reas . N ickel! (1958) s ta ted  th a t  most small b ird s  
g a th er n e s t m a te r ia l in  th e  immediate v ic in i ty  of the  n e s t - s i t e .  Bent 
(1949) c ite d  observations making c le a r  th a t  a t  one e a s te rn  b lueb ird  n e s t  
th e  b ird s  secured m a te r ia l w ith in  a rad iu s  of 75 f e e t  (much of i t  w ith in  
h a l f  th a t  d is ta n c e ) , and th a t  a t  ano ther most o f th e  289 observed t r i p s  
fo r  m a te ria l took th e  b ird s  le s s  than  50 yards from the  n e s t .
D ispersa l through n e s t  b u ild in g  may have i t s  p r in c ip a l  
s ig n ific an ce  in  tra n sp o rt o f  seeds u p -slope , across b a r r ie r s ,  or in to  
a re a s  where popu la tions o f p la n ts  have been elim inated  by drought, f i r e ,  
f lo o d , o r o th e r c a ta s tro p h e . Seeds o f p la n ts  can e a s i ly  be moved down­
h i l l  by g ra v ity , aided by wind and w ater. In moving u p -slope , the  help  
g iven by n e s t-b u ild in g  b ird s  could in c rease  th e  d is tan ce  o f d issem ination  
and the r a te  o f m igration . Movement across b a r r ie r s  such a s  w a lls , roads, 
and sm all bodies o f water could a lso  be accomplished in  t h i s  manner.
CHAPTER V
SUMMARY
A study of 80 n e s ts  o f 24 spec ies  o f b ird s  rev ea led  th a t  more
th an  88^ o f them contained v ia b le  seeds. The n e s ts  were c o lle c te d  from
a  v a r ie ty  o f h a b i ta ts  in  Cleveland County, c e n tr a l  Oklahoma. A to t a l  
o f 130 sp ec ies  o f p la n ts  was id e n t i f ie d ,  and two a d d itio n a l genera were 
l i s t e d  where th e  sp ec ie s  could no t be determ ined. In  a l l ,  93 genera and 
28 fam iles were rep re sen ted . The g re a te s t  v a r ie ty  o f p la n ts  grew from 
th e  p lan ted  ro b in  n e s ts :  a t o t a l  o f 67 sp ec ie s  fo r  a l l  te n  n e s ts ,  and, 
a llow ing  fo r  d u p lic a tio n  among th e  n e s ts , an  average o f 13 spec ies  per 
n e s t .  The th re e  house sparrow n e s ts  averaged th e  la rg e s t  number o f
p la n ts  per n e s t ,  661. The c a rd in a l n e s ts  were th e  p o o re s t producers
w ith  only f iv e  p la n ts  developing from e ig h t n e s ts .  The most common 
p la n t  sp ec ies  id e n t i f ie d  was windmill g ra ss  (C hloris  v e r t i c i l l a t a ) . 
found in  35$ o f th e  p roductive  n e s ts . Next in  abundance was crabgrass 
(D ie i ta r ia  s a n e u in a lis ) . 31$. I t  i s  p o s tu la te d  th a t  n e s t-b u ild in g  b ird s  
may d issem inate  seeds f o r  sh o rt d is ta n ce s , and may be of some s ig n i f i ­
cance in  d is t r ib u t in g  seeds up-slope o r a c ro ss  b a r r ie r s .
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Appendix I .  L is t o f p la n ts  by fa m ilie s , and species of n e s t from which 
grown. Each number in  paren theses rep re sen ts  th e  number of 
p la n ts  from an in d iv id u a l n e s t . Common names o f p la n ts  
la rg e ly  follow  Anderson (1961).
Gramineae
A g r o s t i s  e l l i o t t i a n a
A g r o s t i s  h y e m a lis  
( w in t e r  b e n tg r a s s )
jp.opec-urus caro lin ian u s 
(C a ro l in a fo x ta i l )
^ d r o p o g o n  s a c c h a r o id e s  
( s i l v e r  b lu e s te m )
A ndropogon  y i r g i n i c u s  
(b ro o m se d g e l
A ris tid a  dichotoma 
(churchmouse threeawn)
A r is t id a  o lig an th a  
(p r a i r ie  threeawn)
S c is s o r - ta i le d  F lycatcher (4)
Brom us c a t h a r t i c u s  
( r e s c u e  brom e)
Bromus i a p o n ic u s  
( J a p a n e s e  brom e)
S c is s o r - ta i le d  F lycatcher 
E aste rn  Bluebird 
B e l l 's  Vireo 
Red-winged B lackbird 
Blue Grosbeak
Robin
E a s te r n  B lu e b ird  
House % )arrow
Roadrunner
E aste rn  Bluebird
S c is s o r - ta i le d  F lycatcher 
Robin
E aste rn  Bluebird 
House fa r ro w  
Red-winged Blackbird 
D ickcisse l
Y ellow -b illed  Cuckoo 
C arolina Wren 
Mockingbird 
Brown Thrasher 
Robin
E astern  B luebird
S c is s o r - ta i le d  F lycatcher 
E aste rn  Phoebe 
Tufted  Titmouse 
Robin
E astern  B luebird 
House Sparrow 
Blue Grosbeak 
D ickcisse l
U )
( 1 )
(89) 
(4 )(1 )(1 )
(5)
(1 )
(1 ) ( 1)
(1 )
( 1 )
(1)
(2 ) 
( 1 )
(1 )(2 )(4 )
(6 ) 
(1 ) 
(1 ) 
(2 ) 
( 1 ) 
( 1 ) 
( 1 )
(2 )(27)(5 )(19) 
(2)(3)
( 1 )
(29)
(1) 
(1)
(53)
(5)
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Gramineae (continued) 
Bromus sp.
Cenchrus p a u c if lo ru s  
(sapdbur)
Chloris v e r t i c i l l a t a  
(windmill g rass)
Cynodon dactylon 
(bermudagrass)
D ig ita ria  ischaemum 
(smooth crabgrass)
Y ellow -b illed  Cuckoo (1)
S c is s o r - ta i le d  F lycatcher (33)(2)
E astern  Phoebe (1) ■
Barn Swallow (H )(7 )  (15)
Bewick’s Wren (1)
C arolina Wren (1)
Brown Thrasher (5)
Robin (2 )(13 )(3 )
E astern  B luebird (11)(1 )(7 ) 
(116)(9)
House %iarrow (309)(111)
Red-winged B lackbird (6)
Orchard O riole (20)
Blue Grosbeak (16 )(3 )(1 )
D ickcisse l (98)(13)
Lark Sparrow (31)
F ie ld  Slparrow (13)
Roadrunner (21)
E aste rn  Phoebe (2)
Robin (1)(1)
E astern  B luebird (1)
Lark Sparrow (1)
Y ellow -b illed  Cuckoo (3/
S c is s o r - ta i le d  F lycatcher (1 9 )(2 '
E astern  Phoebe (1)(1)
Bam Swallow (71)(3)
Blue Jay (25)
Brown Thrasher (5)
Robin (6 )(1 )(94 )
E astern  B luebird (5)(221)(479) 
(2)(225)(17) (3)
House Slparrow (17)(723)(745)
Red-winged B lackbird (1)
Blue Grosbeak (1)
Lark Sparrow (18)
Tufted Titmouse (1)
Robin (5 )(2 )(2 )(1 )
(1 )(2 )(1 )
E aste rn  B luebird (1)
House %)arrow (1)
Red-winged B lackbird (1 )(1 )
Roadrunner (2)
Robin (4 )(1 )(4 )
E astern  B luebird (1)(1)
AO
G ram ineae (c o n tin u e d )
D ie ita r ia  san e u in a lis  
(crabgrass]
E leusine in d ic a  
(goosegrass]
Elymus canadensis 
(Canada w ildrye)
E ra e ro s tis  b a r r e l i e r i  
(M editerranean lovegrass)
E ra e ro s tis  c a n i l l a r i s  
(laceg rass)
E ra e ro s tis  c u r t in e d ic e l la ta  
(gummy lovegrass)
E ra e ro s tis  h ir s u te
E ra e ro s tis  in term edia  
(p la in s  lo v eg rass)
^ a e r o s t i s  meeastachya 
( stinkgrass")
E ra e ro s tis  p i lo s a  
(In d ia  lovegrass)
^ a e r o s t i s  s p e c ta b il ie  
(purp le lo v eg rass)
Roadrunner 
E astern  Phoebe 
Blue Jay 
Tufted Titmouse 
Carolina Wren 
Mockingbird 
Robin
E astern  B luebird 
House f a r r o w  
Blue Grosbeak 
Lark f a r r o w
Blue Jay  
Robin
E astern  B luetdrd  
House f a r r o w
E astern  Phoebe
E astern  Phoebe 
House Sparrow
Barn Swallow 
Blue Jay
S c is s o r - ta i le d  F lycatcher 
Blue Jay
(4)
(43)(20) 
(14) 
(7)
(2 ) 
( 1 )
(4) (3) (33) (147) 
(1 )(3 )(1 0 )(9 ) 
(1 )(9 )(3 )(1 )  
(13)
( 1) 
( 2)
(26)
(4 ) ( 1) ( 66)
(1 )(3 3 )(3 )
(2) (4)
( 1)
( 1 )
( 1 ) ( 1 )
( 2 )
(4)
( 1 2 )
( 1) 
( 1 )
S c is s o r - ta i le d  F lyca tcher (1)
Blue Jay  (1)
House % arrow  ( 1 )
Robin (8 )(1)
S c is s o r - ta i le d  F lyca tcher (1) 
E astern  Phoebe (1)
Robin (1)
B e l l ' s Vireo ( T)
E rae ro s tis  sp. E astern  Phoebe ( 1)
Gram ineae (c o n tin u e d )
Erioch loa c o n tra c ta  
(p r a ir ie c u p g ra s s )
Festuca e l a t i o r  
(meadow fescue)
Festuca obtusa 
(nodding fescu e)
Festuca o c to f lo ra  
(sixweeks fescue)
Hordeum pusillum  
( l i t t l e  isarley)
Leptochloa f i l i f o r m is  
(red  sprang letop)
Leptoloma cognatnm 
( f a l l  w itchgrass)
Panicnm c a p i l la r e  
(common w itchgrass)
Panicum dichotom iflorum  
( f a l l  panicum)
Panicum clandestinum
Panicum sp.
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Brown Thrasher (1)
Robin (2)
E astern  B luebird (1)(6)
Red-winged B lackbird (1)
Blue Grosbeak (1)
C arolina Wren (1)
Roadrunner (2)
E aste rn  B luebird (1)
House Sparrow (6) \Red-winged B lackbird (131)(197)
(2)(432)(62)
Blue Grosbeak (lOO)
Barn Swallow (1)
Blue Jay- (1)
Brown Thrasher (1)
Robin (1)
E astern  B luebird (3)
F ie ld  Sparrow (1)
Robin (1)
Roadrunner (1)
Robin (2)
E aste rn  B luebird (1 )(2 )(2 )
B e l l 's  V ireo (3)(2)
Blue Grosbefiüc (2 )(1 )
E astern  Phoebe (1)
E aste rn  Phoebe (1)(3)
Robin (7)
E astern  B luebird (5)
Red-winged B lackbird (1)
Blue Jay (1)
Red-winged B lackbird (1)
Gram ineae (c o n tin u e d )
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Paspalxim setaceum , v a r , 
c i l ia t i fo l iu m  
( f r ln g e le a f  paspalum)
Roadrunner 
E aste rn  Phoebe 
Blue Jay  
Mockingbird 
Brown Thrasher 
Robin
E astern  B luebird 
Red-winged Blçickbird 
Am erican'Goldfinch 
Lark f a r r o w
(2)
(1)
U )
HI
( 4 ) ( a ) ( i ) ( i )
(1)
( i ) ( i )
(1)
(1)
Paspalum d ila ta tu m  
(d a ll is g ra s s )
Robin (1)
Paspalum pubiflorum  
(hairyseed  paspalum)
E aste rn  Phoebe (1)
Poa annua 
(annual b lu eg rass)
C aro lina Wren
Mockingbird
Robin
E aste rn  B luebird 
House % arrow
(1)
U )
(50) (7) (5) 
(1)(2)
(1)
Poa p ra te n s is  
(Kentucky b luegrass)
Robin (22)(1)(1)
Poa s y lv e s t r i s  
(woodland b luegrass)
Robin (1)
Schedonnardus p an icu la tu s  
(tum blegrass)
E as te rn  B luebird (3)
S e ta r ia  e lau ca  
(yellow  b r is t le g r a s s )
Robin (1)
S e ta r ia  sren iculata  
(knotroot b r is t le g ra s s )
E aste rn  Phoebe 
Robin
(2)
(1)
Sorghum halepense 
(Johnson g ra ss )
Bam Swallow 
Robin
E astern  B luebird 
Red-winged Blackbird 
Blue Grosbeak 
Lark f a r r o w
(2)
(3 )(2 )(4 )
1
Sorghum vu lgare  
(sorghum)
Robin
E astern  B luebird
(1)
(3)(1)
Gramineae (c o n tin u e d )
Sporobolus a sp e r 
( t a l l  dropseed)
^ o ro b o lu s  cryptandrus 
(sand dropseed)
^ o ro b o lu s  v a g in if lo ru s  
(poverty dropseed)
Sporobolus pyram idatus 
(whorled dropseed)
Sporobolus sp .
Tridens f la y u s  
(purple top)
Trisetum njiterruptum 
(trise tum ]
Cyperaceae
Carex prav ida 
(sedge)
Cyperus acuminatus 
( ta p e rle a f  f la tsed g e )
Cyperus odoratus
E leocharis sp .
Juncaceae
Juncus d iffu siss im u s
Juncus in te r io r  
(in land  rush)
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E astern  Phoebe (1)
E astern  B luebird (1)
D ick c isse l (1)
E astern  Phoebe (1)
Bam  Swallow (1)
Blue Jay (1)
Robin (1)(1)(12)
E astern  B luebird (4 )(5 )(4 )
House f a r r o w (10)
Lark Sparrow (1)(1 )
S c is s o r - ta i le d  F lycatcher (1)(1)
Brown Thrasher (2)
Robin (5)(7)
D ick c isse l (1)
Lark fa r ro w (1)(1)
E astern  B luebird (6)
Brown Thrasher (1)
E astern  B luebird (1)
Lark f a r ro w (1)
R o b in
Red-winged B lackbird
Bam Swallow 
Red-winged B lackbird
Red-winged B lackbird
Red-winged B lackbird 
E astern  B luebird
(2 ) 
(1 ) 
( 1 ) 
(1 ) ( 2 ) ( 1 ) ( 1 ) 
( 1 ) 
( 1 ) 
( 1 )
uJu n caceae  (c o n tin u e d )
J u n c u s  m a r g in a tu s
J u n c u s  t o r r e y i  
(T o rre y  r u s h )
I r id a c e a e
S is y r in c h iu m  a n g u s t i f o l iu m  
(common b lu e - e y e d g r a s s )
U lm aceae
C e l t i s  o c c i d e n t a l i s  
(coramion h a c k b e r r y )
Ulmus a m e r ic a n a  
(A m erican  elm )
M oraceae
M orus n ig e r  
( b la c k  m u lb e r ry )
M orus s p .
R ed -w in ged  B la c k b i r d  
R ed -w in ged  B la c k b i r d
H o b in
T u f te d  T itm o use
R o b in
E a s t e r n  B lu e b i r d
T u f te d  T itm o use
R o b in
E a s t e r n  B lu e b i r d
( 1)
( 1 )
( 2 )
( 1 )
(7 ) (1 )(2 )
( 2)
(70)
(9)(36) 
(8 )
P o ly g o n a c e a e
Polygonum  l a n a th i f o l i u m  
( c u r l t o p  sm artw eed )
Rumex c r i s p u s  
( c u r l e d  d o ck )
A m aran th aceae
■ ^ r e m th u s  g a e c i z a n s  
(tum blew eed )
A m aran thus p a lm e r i  
(P a lm er p ig w e e d )
. ^ r a n t h u s  t a m a r i s c in u s  
( w a te r  hemp]
P h y to la c c a c e a e
P h y to la c c a  a m e r ic a n a  
(common p o k e b e r ry )
R o b in
E a s t e r n  B lu e b i r d
R o b in
R o b in
R o b in
( 1)
( 1 )
( 1)
( 2 )
( 1 )
E a s t e r n  B lu e b i r d ( 1 )
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Alzoaceae
Molliigo v e r t i c i l l a t a  
(carpetweed)
Robin
E astern  B luebird
(1)
(1)
Caryophyllaceae
A renaria s e r p y l l i f o l ia  
(thym eleaf sandwort)
Brown Thrasher (6)
Cerastium vuleatnm 
(b ig  cerastium )
Robin (1)
Sagina deoimbens 
(T ra ilin g  pearlw ort)
Red-winged B lackbird (1)
S te l la r ia  media 
(chickweed)
S c is s o r - ta i le d  F lyca tcher
E astern  Phoebe
Blue Jay
Tufted Titmouse
C aro lina  Wren
Robin
House Sparrow 
Blue Grosbeak 
Lark f a r r o w
(1)(1)
(1)
(2)
(1)
(187)
( i6 ) ( i ) ( 8 :
(1)
(1)
(1)
C ruciferae
C apsella  b u rsa -p a s to r is  
(shepherd 's  purse)
Blue Jay  
Robin
E astern  B luebird 
House Qparrow 
Lark Sparrow
(1)
(3 )(6 ) 
(8 )(9 )
(20)
(1)
Draba brachycarpa 
(draba)
Robin (2)
Lepidium austrinum Y ellow -b illed  Cuckoo (7)
Lepidium densiflorum  
(peppergrass)
Blue Jay  
Brown Thrasher 
Robin
E astern  B luebird 
D ick c isse l 
Blue Grosbeak
(1)
(1)
(13)(2) 
(2 )(2 )
(6)
Lepidium vireinicum  
(V irg in ia  pepperweed)
Roadrunner (2)
Lepidium sp. Robin
Blue Grosbeak
(2 )(1 )(2 )
(5)
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C ru c if e ra e  (c o n tin u e d )
S i b a r a  v i r g i n i c a
L egum inosae
Desmodium s p .  
( t i c k c l o v e r )
L e sp e d e z a  s t u e v e i  
(S tu v e s  l e s p e d e z a )
I f e l i l o t u s  a lb a  
(w h i te  s w e e tc lo v e r )
T r i f o l iu m  r e p e n s  
(w h i te  c lo v e r )
Q x a lid a c e a e
Q x a l is  d i l l e n i i  
(common y e l lo w  o x a l i s )
B iç h o r b ia c e a e
C ro to n  g la n d u lo s u sC
( c r o to n )
E u p h o rb ia  p r o s t r a t a  
(eT Ç thorbia)
V i t a c e a e
V i t i s  c i n e r e a  
( w i ld  g ra p e )
V io la c e a e
V io la  k i t a i b e l i y i a  
( jo h n n y - j u n ^ - i ç )
O n a g ra c e a e
O e n o th e ra  l a c i n i a t a  
( c u t l e a f  e v e n in g - p r im r o s e )
O e n o th e ra  s p e c io s a  
(v fliite  e v e n in g - p r im r o s e  )
R obin
E a s te r n  P h o eb e
R ed -w in g ed  B la c k b i r d
E a s te r n  P h o eb e
R o b in
E a s te r n  P h oeb e
E a s t e r n  P h oeb e  
R o b in
R o a d ru n n e r
R e d -w in g ed  B la c k b i r d
R o a d ru n n e r  
B a m  S w allow
E a s te r n  P hoebe
(21)
( 1 )
( 1 )
(2)
( 2 )
( 1 )
( 1 )
( 2 )
( 2 )
(1)
(1)
( 1 )
(1)
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Tinbelliferae
■Ammosellnum "popel 
(sand p a r s l e ^
^ th r i s c u s  scandiclna 
(c h e rv il)
C haerophvllm  t a in tu r i e r i  
(ch e rv il)
Daucus p u s i l lu s  
(southw estern c a rro t)
T o r i l i s  a rv en s is  
(hedge p a rs ley )
Conium maculatum 
(poison hemlock)
Asclepiadaceae
A sclepias v i r i d i s  
(green antelopehom )
Labiatae
Hedeoma h isp id a  
(ro u g h fa lse -p en n y ro y a l)
lamium ynplex icau le  
(henb it)
House %)arrow 
Robin
Robin
E astern  B luebird 
D ick c isse l
B e l l 's  V ireo
Robin
Robin
Brown Thrasher
S c is s o r - ta i le d  F lycatcher
Brown Thrasher
Robin
Blue Grosbeak 
Lark %*arrow
Blue Jay  
Tufted Titmouse 
Mockingbird 
Robin
E astern  B luebird
(7)
(5) 
(3)
( 1) 
( 2 ) 
( 1) 
( 1) 
( 1)
( 1)
( 2 )
:
(10) 
( 1 )
(9)
(40 )(4 )(1 )(6 )
( 1)
Solanaceae
P etun ia  y io lacea  L indl. 
(petunia]
Solanum nigrum v a r.
americanum
(nightshade)
Robin
Robin
( 1)
( 1)
AS
S o la n aceae  (c o n tin u e d )
Solannm r o a t r a tm  
(buffalobur n igh tshade)
Schrophulariaceae
Veronica p e re g rin a  
(purslane speedw ell)
Robin
Robin
Red-winged B lackbird
(1)
(50)(16)
( 2 ) ( U ) ( 3 ) ( 1 )
P lantaginaceae
P lantago a r i s t a t a  
(b o ttleb ru sh  p la n ta in )
Plantago p u rs h il  
(wooly p la n ta in )
Plantago v irg in ic a  
(paleseed p la n ta in )
Plantago sp.
D ickcissel (1)
S c is so r - ta ile d  F lyca tcher (2)
Mockingbird (2)
Robin (5)(1)
E astern  B luebird  (1)(5)
Blue Grosbeak (2)
S c is so r - ta ile d  F lyca tcher (A)
Robin (A)
Red-winged B lackbird  (1)(1)
Blue Grosbeak ( 1)
Lark % arrow ( l )
S c is so r - ta ile d  F lycatcher ( 6 ) (A)
Mockingbird (2)
Brown Thrasher (1)
Rubiaceae
Diodia te re s  
(rough buttonweed)
Galium aparine  
(catchweed bedstraw )
Bbdyotis c r a s s i f o l i a  
(b lu e t)
S c is so r - ta ile d  F lyca tcher (1)
D ickcissel (1)
Eastern  B luebird  (1)
V alerianaceae
V alerieinella  r a d ia ta  Robin
(com salad)
Campanulaceae
S oecu laria  p e r f o l ia ta  
(c la sp in g v e n u s-lo o k in g -g la ss )
Red-winged B lackbird
( 1)
( 1)
Compositae
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A ch illea  lan u lo sa  
(yarrow)
D ick c isse l (22)
A rtem isa lu d ov ic iana  
(Louisiana sagewort)
Brown Thrasher (1)
A ster subu latus 
(a s te r )
Robin
D ick c isse l
(4)
(1)
Cirsium undulatum 
(wavyleaf t h i s t l e )
American Goldfinch (1)
Conyza canadensis 
(horseweed)
Roadrunner
S c is s o r - ta i le d  F lycatcher 
Blue Jay  
Tufted Titmouse 
Robin
E astern  B luebird 
B e l l 's  Vireo 
House SIparrow 
Red-winged B lackbird 
C ardinal 
Blue Grosbeak 
D ick c isse l
(6)
(1)
(9)
(1)
(1 ) (2 ) (7 ) (2 )  
(1 ) (2)(1)
(3)
(1)
(2)(1)
(2)
(7)
(1)
Conyza ramosissima S c is s o r - ta i le d  F lycatcher (12)
Coreopsis t in c to r i a  
(p la in s  coreopsis)
Robin
D ick c isse l
(36)(2) 
(1)
Elephantopus c a ro lin ia n u s  
( e lep h an t’s - f o o t )
C ardinal (1)
E rigeron  s tr lg o su s  
(d a isy  fleabane)
Bewick's \lren 
Robin
(2)
(1)
Evax p r o l i f é r a  
( r a b b it  tobacco)
S c is s o r - ta i le d  F lycatcher
Brown Thrasher
Robin
Lark %>arrow
(15)
(19)
(31)
(1)
G a illa rd ia  suavis 
( ra y le s s  g a i l la r d ia )
E astern  B luebird 
Lark Sparrow
(1)
(28)
Gnaphalium purpureum 
(purp le  cudweed)
Red-winged B lackbird (1)
G u tie rre z ia  dracunculoides E astern  B luebird (1)
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Compositae (continued)
HaulouaDDus c i l i a t u s  
(goldenweed)
Robin (1)(1)
Pluchea purourascena Bam Swallow (1)
Solidago m isso u rien sis  
(M issouri goldenrod)
Robin (2)
Sonchus asper 
(p r ick le y  so w th is tle )
Brown Thrasher 
Robin
Red-winged B lackbird 
Américain G oldfinch
(1)
U )
Taraxacum o f f ic in a le  
(common dandelion)
Tufted Titmouse 
Robin
House f a r ro w  
Lark Sparrow
U )
(6) (2) (3)
(1)
(1)
Taraxacum erythrospermum 
(smooth dandelion)
Brown Thrasher 
Robin
House Sparrow
(1)
(3)
(1)
Taraxacum sp. Robin (1)
Thelesperma ambiguum Bam Swallow (1)
